Abstract. A previous theoretical result on stimulated Brillouin scattering is corrected.
Using the Jicamarca facility in Peru, it has been verified [1] that the threshold values for stimulated Brillouin scattering [2, 3] can be exceeded in ionospheric experiments. Recently, Bernhardt et al. [4] presented additional experimental observations (from the High Frequency Active Auroral Research Program (HARP) facility in Alaska) and a theoretical model for stimulated Brillouin scattering instabilities (SBSIs) for a magnetized ionospheric plasma. The SBSIs reveal that a large-amplitude electromagnetic (EM) pump wave (with frequency f 0 = 4.5 MHz) decays into a daughter EM wave and low-frequency electrostatic ion-acoustic (EIA) and electrostatic ioncyclotron (EIC) waves. In this comment paper, we argue that (1)-(4) of [4] do not correctly describe the nonlinear couplings between the EM pump and daughter EM waves and the EIA/EIC wave in the magnetized ionospheric plasma. Specifically, we notice that the nonlinear coupling constant appearing in the right-hand side of (3) is erroneous, since it contains the factor (Ω 2 e − ω 2 P ) in the denominator, and that the coupling constant contains asymmetric terms involving the electron gyro and EM pump wave frequencies in the numerator of (3). Hence, the underlying physics of the low-frequency ponderomotive force, which comes from the averaging (over the high-frequency EM wave periods) of the advection and nonlinear Lorentz forces in the inertialess electron momentum equation, has to be corrected in [4] .
In what follows, we shall remedy the theoretical model of [4] and present a correct description of the SBSIs that have been observed by the HARP facility and that have been reported in [4, 5] . At this point, it is worth emphasizing that in the past many authors [6] [7] [8] have presented rigorous investigations of scattering instabilities of high-frequency EM pumps of arbitrary polarizations, and that Mendonça et al. [9] in addition have examined stimulated Raman and Brillouin backscattering instabilities of EM beams carrying orbital angular momentum in an unmagnetized plasma. Unfortunately, it appears that the authors of [4] have overlooked the work in [8] , which dealt with a comprehensive treatment of SBSIs in magnetized plasmas that is relevant for the observations reported in [4] .
The plasma parameters at 178 Km altitude in the Earth's ionosphere are such that the square of the pump wave frequency is much larger than the square of the electron gyrofrequency Ω e . In such a situation, the nonlinear dispersion relation for
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SBSIs is [6] [7] [8] 1 χ e (ω, k)
where χ e (ω, k) and χ i (ω, k) are the low-frequency electron and ion susceptibilities for EIA and EIC waves, ω and k are the frequency and the wave vector, k s = k − k 0 is the wave vector of the daughter EM sideband, k 0 is the wave vector of the EM pump wave, u 0 = eE 0 /m e ω 0 is the electron quiver velocity in the EM pump with the electric field E 0 and the frequency ω 0 = (k 
2 /2ω 0 is the group velocity of the EM pump wave, and Δ = k 2 c 2 /2ω 0 . The external magnetic field is B 0ẑ , where B 0 is the strength of the geomagnetic field andẑ is the unit vector along the z-axis in a Cartesian coordinate system.
Since the parallel (toẑ) phase speed of the electrons in the low-frequency electrostatic EIA and EIC waves is much smaller than the electron thermal speed, the electron susceptibility for ω Ӷ Ω e is
where λ De = C s /ω pi is the electron Debye radius, C s is the ion sound speed, and ω pi is the ion plasma frequency. For ω ӷ kV T i and k ⊥ ρ i Ӷ 1, we have
where V T i is the ion thermal speed, ρ i = V T i /Ω i is the ion thermal gyroradius, Ω i is the ion gyrofrequency, k = (k
, and the subscripts ⊥ and z stand for the components of the wave vector across and alongẑ, respectively. Accordingly, (1) gives
where ϕ is the angle between k s and u 0 and 
, to obtain from (4) the maximum growth rate (ӷΓ ):
while for SBSI involving the EIC wave, with the frequency ω ӷ √ k z C s Ω i = Ω IC ∼ δ, the maximum growth is
Thus, the ratio γ IC /γ IA differs significantly from that given by (4) in [4] .
In conclusion, we mention that the present investigation also holds for studies of SBSI involving an EM pump wave-carrying orbital angular momentum, when the EM pump wave has a Laguerre-Gaussian profile [10] .
